The turnover rate of oxaate in leaf discs of Nicotiwa Fractionation of Plant Extacts. After exposure to radioactive substrate for the times shown, the leaf discs were rinsed in 250 ml distilled H20, blotted dry, and ground with liquid N2 to a fine powder. Boiling 20% ethanol containing 20 mm NaHSO3 was added to the frozen powder and the suspension boiled for 1 min before centrifugation at 45,000 g for 15 min. Radioactivity was determined in a sample (0.4 ml) of the clear supernatant (25.0 ml) by scintillation counting. The extracts were reduced in volume to 5 ml on a rotary evaporator. The procedure for fractionating the leaf extracts using QAE-and SP-Sephadex columns was described by Redgweli (6) . The size of the columns was increased to 0.6 x 6.0 cm, and as noted (6) oxalate was eluted in the phosphate ester fraction. If NaHSO3 was present in the killing solution, glyoxylate was also eluted in this fraction. The neutral compounds, organic acids, and phosphate ester fractions were reduced in volume to -0.2 ml on a SpeedVac Concentrator (Savant Instruments, Inc., Hicksville, NY). Aliquots of the acid fractions were separated into various components by HPLC, as described previously (4) 
Oxalate has fiequently been considered an inert end product of metabolism in plants (10) . However, previous studies have shown that buckwheat and tobacco leaves infiltrated with [14C] oxalate incorporated radioactivity into succinic, glycolic, malic, and citric acids. Two enzymic systems have been described in plant material which could contribute to the decarboxylation of oxalate. Giovanelli and Tobin (3) demonstrated a soluble ATP and CoA-dependent decarboxylation system and Finkle and Arnon (2) and Srivastava and Krishnan (7) have described an oxalate oxidase associated with plastids which forms CO2 and H202.
Oxalate metabolism in tobacco leaf discs was explored as part of a study on the metabolism of glyoxylate by leaf discs to learn whether the turnover of ['4C]oxalate synthesized from [14C] glyoxylate made a significant contribution to the '4C-labeling patterns. In addition, I previously observed that the oxidation of glyoxylate to oxalate occurred rapidly with partially purified enzyme preparations from tobacco leaves, and that the rate of glyoxylate oxidation did not change greatly with increasing oxygen concentration (4) . It Fractionation of Plant Extacts. After exposure to radioactive substrate for the times shown, the leaf discs were rinsed in 250 ml distilled H20, blotted dry, and ground with liquid N2 to a fine powder. Boiling 20% ethanol containing 20 mm NaHSO3 was added to the frozen powder and the suspension boiled for 1 min before centrifugation at 45,000 g for 15 min. Radioactivity was determined in a sample (0.4 ml) of the clear supernatant (25.0 ml) by scintillation counting. The extracts were reduced in volume to 5 ml on a rotary evaporator. The procedure for fractionating the leaf extracts using QAE-and SP-Sephadex columns was described by Redgweli (6) . The size of the columns was increased to 0.6 x 6.0 cm, and as noted (6) oxalate was eluted in the phosphate ester fraction. If NaHSO3 was present in the killing solution, glyoxylate was also eluted in this fraction. The neutral compounds, organic acids, and phosphate ester fractions were reduced in volume to -0.2 ml on a SpeedVac Concentrator (Savant Instruments, Inc., Hicksville, NY). Aliquots of the acid fractions were separated into various components by HPLC, as described previously (4) Table I . Even at the shortest time interval, radioactivity appeared in the neutral, organic acid, and amino acid fractions. In one experiment (Exp. 4), the 14C02 released to the atmosphere was also trapped, and it contained approximately 5% of the total incorporated radioactivity. Two other likely products of oxalate metabolism which would be difficult to detect by column procedures are formaldehyde and formate. Attempts to trap both compounds were made (see "Materials and Methods"), but no radioactive formaldehyde or formate could be detected as products of oxalate metabolism. The data do not indicate which enzymes are responsible for oxalate metabolism, but the distribution of tracer in the soluble fraction can best be explained by the refixation of l4C02 produced from 114CJoxalate. An examination ofthe distribution of radioactivity in other fractions, i.e. lipid or insoluble, might reveal the presence ofCl compounds formed from oxalate.
Some of the components of the various fractions shown in Table I have been separated and identified. In the neutral fraction, radioactive sucrose accounted for 80% of the total, and glucose and fructose comprised most of the balance. The percentages are not much different from those obtained when leaf discs are exposed to 14C02 in light. In the organic acid fracton, malate accounted for 80 to 90% of the total radioactivity. The remainder was in citrate and glycerate. After '4CO2 fixation by leaf discs for 3 min, radioactivity in glycerate was about 50% of the total organic acid frction and malate was much lower (data not shown).
Effect (Table IE) .
When leaf discs (on water) were exposed to increasng concentrations ofoxygen, the well known decrease in the photosynthetic rate was observed, and leafdiscs tansferred to solutions ofeither substrate exhibited a slight increase in photosynthesis. 
